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THIRD ANNUAL SCOLE WORKSHOP 




VECTOR DIFFERENTIAL EQUATION FOR DISTRIBUTED STRUCTURES 










E 







13 







E 







•r— 







X 







fd 




CL 



E 




C\l 



4— 




C 



O 




a> 







■a 



CO 


oo 


c 



<D 


W 

Q 

o 



•r— 


a. 





u 



c 

E 



4-> 



•1“ 

Z3 



c 


*» 

fd 

E 



CD 


CL 

E 

•r- 




* 

O 

X 



-C 


• 

“O 

fd 



4-> 


• 


E 



•r— 


• 

CD 




S 


* 

-CZ 

4- 





CM 

4-> 

o 



CO 







CD 


1 1 

c 

CO 



a 



«r— 

OJ 



•r— 


II 


•r- 



u 

o 


O. 

i- 



4-> 

CO 

•r— 


4-> 



fd 

a. 


4-> 

C 


u 

E 



c 

CD 


o 



* 

•*— 



4-> 

U 


O l 

o 

JC 


u 

O 

+ — s 


Q- 

4-> 


CD 

4-> 

4-> 

It 


•i— 


> 

fd 



4-> 




i- 

Q- 

<— ■ N, 

fd 



>) 

CD 

N ^' 

4-> 


X 


4-> 

Q. 

i 

«* 

V- 

•r- 


•r- 

O 


a. 

o 

S- 


CO 


II 

^ 

4-> 

4-> 


C 

r— 


rj i 

U 

fd 


CD 

fd 

*‘ l ’“** 

*r- 

CD 

E 


■o 


-M 

00 

> 


X 


4-i 

• 



t. 

*r— 

<D 

C 

a. 


4-> 

O 


L> 

CD 


• • 

c 

4-> 

4-> 

i- 

S- 

3 * 

CO 

<u 

fd 

fd 

O 

<D 


c 

E 

*- 

E 

4- 

4- 


o 

<v 

CD 



4- 


•r- 

o 

CL 

>> 

r— 

•r— 

+ 

4— > 

fd 

O 

4-> 

o 

X3 1 


*i— 

r— 


•r— 

s- 

1 

/ X 

-o 

CL 

CO 

CO 

4-> 

X CL 

4~> 

c 

00 

CO 

C 

c 

%- CM 


o 

•r— 

OJ 

CD 

o 

fd 

CL. 

u 

"O 

c 

T3 

u 

•Q U 

N *— ' 



4- 



C CD 

Z3 l 

>> 

II 

4— 

to 

It 

CJ *o 

i | 

s- 


•r— 

CO 


o s- 


fd 

s, 

4-> 

fd 


-O O 


XJ 

4-> 

CO 

E 

4-> 



c 

*» 



•* 

It 


13 

Ou 

II 

II 

CL. 



o 

v ✓ 



Y» 



00 

on 

£ 

4- l 

00 


III 


0 




fd 








E 

V 







CO 









N 







fd 









V 







c 








•r~ 

O 

• 








>> 






CD 


1— 






C 

9 % 

CD 






•r— 

***** 

> 






4J 

4-> 

•r- 






r— - 

Sm/ 

4_> 




LU 


Z) 

V- 

a 




CC 


00 

>> 

(D 




ZD 


cd 

fd 

CL 




1 — 


u 


to 




CD 



4-> 

CD 




ZD 



' 

U 




CC 


T? 

4 





h— 


O 

>> 

9 * 




oo 

• 

JZ 


c 





TO 

-M 


o 




CD 

•r— 

CD 

r-H 





UJ 

CJ) 

E 

CCX3 II 

+J 




tz 

•*— 


U 

o 




zd\ 

4 

N 


a> 




CO 


4-> 

II 

S- 




1 — • 

cu 

*i — 


•i — 




CC 

h— 

JO 

CC 

1 

4-> 

TO 




oo 

o 

JZ 






t— • H 


CD 

N 





a 


•r— 


TO 





■a 

CD 

>> 

c 


00 


UJ 

aj 

r— 

3 

(d 


CD 


□C 

E 

>) 




j_> 


h- 

ZJ 

fd • ♦ 

•i 

X 

CO 

fd 



CO 

cc . — * 

y- ^ 


c 

c 


U. 

CO 

E 

-M 

CD 

o 

•r— 


o 

fd 

a> o 


-C 

•r— 

TO 




a -a 

S- 

4-> 

4-> 

i. 


" — ^ 


4-> CD 

X 


u 

o 


UJ 

s- 

CD 

fd 

c 

c 

o 


cd 

fd 

>> C- 

/ — V 

•r— 

3 

o 


<C 


JO 4- 

HP 


C|_ 



a. 

oo 

u 

o 

TO 4- 

S- 

CO 

4-> 

CD 

TO 

CD 

CD 


-*-> 

<D O 

X 

C 


Nl 


zsc 

O 

fsi 

-o- 

CD 

JO 



y — « 

CD 

•I — 00 


E 



fd 


r— ' 

+-> CD 

rH 

CD 

00 

fd 

cj 


4- 

CD CD 

CPnJ II 

U 

00 

u 


z 

CD 

u s- 

S- 

fd 

•r— 

CD 

4_ 

o 

4 

U CD 



E 

c 

o 



CO CD 

II 

cx 

TO 

CD 


1 — 
< 

to 

c 

TO 

TO 

N 

CO 

•r— 

<d 

CD 

JC 

jj 

rvj 
» — * 

fd 

4- 
00 o 

4-> 

9* 

TO 

11 

It 

CD 

r- 

1 — 

a; 

•r- 

N 

II 

i- 


CD 

LU 

CC 

4-> 

S- 
CD CD 

X 

>> 

>> 



CD 

-M 

•— JO 

o 

3 

m 

9 k 

II 

<S) 

=J 

-Q E 






CD 

JZ 

uo 

fd 3 
CJ c 


X 

3 

X 

-©■ 

X 

<d 

r— 1 

-J 


9 


112 


4 


DISCRETIZATION (IN SPACE) OF THE DISTRIBUTED STRUCTURE (CONT'D 
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DISCRETIZATION (IN SPACE) OF THE DISTRIBUTED STRUCTURE (CONT'D 




DISCRETIZATION (IN SPACE) OF THE DISTRIBUTED STRUCTURE (CONT'D) 
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Assume that the shuttle is fixed and identify the mast parameter. Use 
perturbation technique in conjunction with frequency response. 
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PARAMETER IDENTIFICATION (CONT'D) 
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PARAMETER IDENTIFICATION (CONT' D) 

If the measured output is not the whole state, use Kalman filter to 
estimate the state. First estimation is based on the postulated model 
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